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Lecture - 13
Regulatory approval process for Biopharmaceuticals

Hello all, welcome back again. So far, we have seen the regulatory approval process for
the genetically modified plants and in today’s lecture, I would like to take you through

the Regulatory approval process for the Biopharmaceuticals.

So, as we know, these biopharmaceuticals or the products derived by the recombinant
DNA process are more complex molecules and it involves the living organisms, and the
safety, standard safety purity standards are comparatively higher than the normal
chemical drugs and that needs more tests, more different kinds of regulatory

requirements to be approved before it comes to the market.
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So, in this regard, in this lecture, we will look into the definition and the types of the
different drugs as defined in the Drugs and cosmetic Act. Then, we would also like to go

into the concept of biologicals or biosimilars and how these biological drugs or the



biosimilar compounds are approved in India. So, this will be the basic structure in which

we will go through this lecture.
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Definitions

* Rule 122E (Drugs & Cosmetics Rules) defines the ‘new
drug’ and includes:

* Drug, including bulk drugs substance (or phytopharmaceutical
drug) which has not been used in the country to any significant
extent under the conditions prescribed, recommended or
suggested in its labeling and has not been recognised as effective
and safe by the licensing authority for the proposed claims,

drugs already approved for certain claims, which are now
proposed to be marketed with modified or new claims (viz., new
indications, dosage, dosage forms or routes of administration), or
fixed dose combinations of two or more drugs,  pproved
earlier for certain claims, which are now proposed to be
combined for the first time in a fixed ratio, or a new fixed ratio,
with certain claims, (viz., indications, dosage, dosage forms or
routes of administration).

So, before moving into the biopharmaceutical, let us understand how the drug or the
pharmaceuticals are defined in India. So, as you know we have a Drugs and Cosmetic

Act of 1940 and the corresponding rules.

So, this is the basic legislation which defines the various categories of the drug
substances or drug molecule, and it lays down the various provision by which the drug
manufacturer has to comply and the regulatory approval procedure through which it can
be approved for marketing in India or for import or export from different countries or to

different countries.

So, if we see the definition of the ‘Drug’, the Rule 122E of the drugs and cosmetic Rules
defines the new drug as the drug substances including the bulk drug substances, it may
be generally derived from the normal chemical synthesis process or it may be derived

from a natural source like the plant or phytopharmaceuticals which we generally call.

So, any drug including the bulk drug substance or the phytopharmaceuticals which has
not been used in the country to any significant extent under the condition prescribed,
recommended or suggested in its labelling and has not been recognized as effective and

safe by the licensing authority for the proposed claims.



So, any new substances or any new drug molecule which has certain indication, or which
is effective, again certain indication as prescribed by the manufacturer, but it has not
been approved anywhere or in our country, then it may come under the category of the
new drug molecule. Similarly, not only the new substance which have not been approved
so far, but it also includes the drugs which are already approved for certain claims, but
now, these drugs are proposed to be marketed with the modified or new claims means

new indication.

Earlier, it is used for some disease, now it can be useful for new set of diseases or it can
be introduced through new route of administration or it can be introduced in new dosage
forms. So, the new use of the already approved drug may also come under the purview of
this new drug. So, this is the definition which is given for the new drug molecule in
India. So, as you know the recombinant drug development process, or the recombinant

DNA technology is a very latest addition.

So, as we know, somewhere after 1970, we have got this techniques and since the Drugs
and Cosmetic Act is of 1940 so, at that time, it did not include any provision for the
biopharmaceuticals or the recombinant DNA molecules. But later on, when the
recombinant DNA molecule had been introduced, then gradually those things has been
incorporated into our Drugs and Cosmetic Act. Otherwise broadly it includes everything

under this category of the drug as defined in the |Act.
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* A new drug shall continue to be considered as new drug for a
period of four years from the date of its first approval or its
inclusion in the Indian Pharmacopoeia whichever is earlier

* ‘Investigational new drug’ is described under an explanation
at the end of Rule 122DA, which pertains to
+ application for permission to conduct clinical trials for New
Drug/Investigational New Drug.

* Investigational New Drug means a new chemical entity or a product
having therapeutic indication but which have never been earlier
tested on human beings.




So, in this lecture I would like you to introduce certain concept. So, later when we will
move to the biopharmaceuticals that would be helpful for you to understand the whole
process. So, a ‘new drug’ is which has never been approved or which is now approved

for the new drug indication.

But in India, there is a clause that a new drug shall continue to be considered as a new
drug for a period of four years from the date of its first approval or its inclusion in the
Indian Pharmacopoeia which is earlier. So, even though a drug is marketed or approved
for marketing in India, the drug would be considered as a new drug till four years from

the date of its first approval.

So, that four year becomes the exclusive period. So, the four year becomes the exclusive
period during which it is again considered as the new drug molecule. So, for a new drug
as we have already seen, before any drug molecule is introduced, first it has to be tested
for safety and efficacy studies means how safe it is for the human being to use or how

efficacy is the drug molecule.

So, how do we judge that? We get that information by the results of the clinical trials.
So, it is again another regulatory approval that is required before any probable drug
molecule or drug candidate is tested for the clinical trial. So, those are known as the
investigational new drug or the IND. So, the investigational new drug is again described

in an explanation to the rule 122DA.

So, the IND or the investigational new drug pertains to the application for permission to
conduct clinical trials for the new drug or the investigational drug molecules. And
basically, the IND means a new chemical entity or a product having therapeutic

indication, but which have never been earlier tested in human beings.

So, now, to test those therapeutic molecules on human beings, we need certain
permissions from the drug controller general or the CDSCO, Central Drugs Standard
Control Organization of India and this is known as the IND or the investigational new

drug.
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Categories of drugs in India

* Drugs not yet approved in India, but approved elsewhere:

* an applicant has to submit ‘Clinical study data and published report
of pharmacokinetic and pharmacodynamic study carried out in
healthy volunteers, and data published in reputed journals’ to the
authority

* Drugs approved in India within 4 years of the first approval of
the same molecule:

* only BE data is required

* Drugs approved in India after 4 years of the first approval of
the same molecule:
* can enter the market with only a proof of chemical equivalence

So, if we look into our Drugs and Cosmetic Act then we can find that in India, the drugs
can be classified into different categories. Like first, drugs not yet approved in India, but
it is approved elsewhere so, it may be possible in some country, some drug molecule has

already been approved, but it has not been approved so far in India.

So, in this case, an applicant has to submit the clinical study results and the other
published report regarding the studies with respect to the drug molecule and the results
of the pharmacokinetics and the pharmacodynamics studies and all this data which is
available before the safety and efficacy of the drug and that has to be submitted to the
authority.

And second category which drugs approved in India within 4 years of the first approval
of the same molecule. So, suppose already one drug molecule is approved and the same
or nearly similar molecules are again or the same or it is approved in some country and

now, that has been introduced in the India.

So, if it is already been marketed in India and if some other company is trying to apply it
within the next 4 years, then in that case, we really do not need all the clinical trial data’s
only the BE data that is bioequivalence data is required that means they have to show
that the drug molecule is nearly similar to the or is similar in with respect to their

functioning to the earlier approved drug molecule.



And drug approved in India after 4 years of the first approval of the same molecule. So,
if something has been already approved and some other company is trying to apply for
the same drug molecule after the; after 4 years of the first approval, then again only the

proof of the chemical equivalence is required not all the studies.

So, there are different set of requirements for the drug molecules depending on which
state or depending what is the application is all about. So, this is about categorization of

the drug as if something has been approved or not approved.
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Generic Drug

* A generic drug product is one that is comparable to an
innovator drug product in dosage form, strength, route of
administration, quality, performance characteristics, and
intended use.

* Generic drug applications are termed "abbreviated" because
they are generally not required to include preclinical (animal)
and clinical (human) data to establish safety and effectivenes

* The generic applicants must scientifically demonstrate that
their product performs in the same manner as the innovato
drug: Bioequivalence study

There are few other terminologies with respect to the drug molecule in India like one is
the new drug as defined in the Act or sometimes it is known as the NCE- New Chemical
Entity, another popular terminology which all of you might have heard is the generic

drug. So, what is a generic drug?

So, a generic drug is a product which is really comparable to the innovator drug
molecule. So, when drug molecule is introduced for the first time, it is known as the
innovative drug product. A new substance or new molecule which has never been

introduced for treatment of a particular indication.

So, if somebody develops a kind of a drug molecule which is nearly comparable to that
drug molecule or the innovator drug molecule in terms of the dosage form, in terms of

the strength of the medicine or the route of administration, quality, performance



characteristics and the intended use purpose, then that molecule can be called as the

generic drug molecule.

And since this generic drugs are nearly comparable to the innovator drug molecule, the
application for the generic drug molecule is sometimes known as the abbreviated
application. So, if somebody applies for a new drug molecule that application is called as
the NDA or the new drug application, but if someone applies for the approval for a
generic drug molecule, then it is known as the abbreviated new drug molecule or the

ANDA application.

So, what happens? What is the major difference between this new drug application or
abbreviated new drug application? So, basically in the abbreviated new drug application,
the data requirements are in the terms of safety and efficacy, or clinical data
requirements are not that stringent or that adjustive as compared to the innovator drug

molecule.

For an innovator drug molecule, you need to submit the preclinical data as well as the
force like the clinical trial data and for the generic drug applications generally, the
manufacturer does not have to submit the preclinical data like- the animal studies and
also you know in many cases, they do not really required to study or to submit the human

clinical data to establish the safety or efficacy.

Rather, what the generic company has to provide is the scientific evidences to show that
the applied product is nearly similar to the innovator drug molecule. So, means it
functions as if it is a new drug molecule or the innovator drug molecule which is known
as the bioequivalence study or the BE study. So, those equivalence data are required for
the generic drug molecule in the ANDA, ANDA application procedure which is very

different from the innovator drug molecule procedure.

So, this is one of the important concepts which we keep on hearing. So, you might have
heard that the generic drugs are really cheaper than the innovator drug, the reason being
for the innovator drug molecule they have to perform lot many studies animal, human
and the R&D process also involves certain cost. So, that is why in generally, the

innovator drug molecules are priced higher.



On the other hand, in case of generic drug molecules, since the manufacturer does not
have to submit the clinical trial data which is again very time consuming as well as the
costly process. So, comparably the price of this generic molecules are low. So, that is one

of the important thing which all of you should know.
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Categories of Drugs

i i Biologically derive
. (Biopharmaceuticals)
New Chemical Dru
Biopharmaceuticals/
NBE

So, now broadly we will see the whole categorization of the drug molecule. So, the drug
as defined in our Act or anywhere in the world, the drug molecule can be majorly of two
types, first a drug substance which is chemically derived. So, chemically derived again, it
may be from normal chemical synthesis process, or it may be derived from the plant

sources.

So, this chemically derived molecule if it is used for the first time for a new indication or
as we defined in the new drug definition, then it is known as the new chemical drug or
the NCE. This NCE application process is known as the NDA, New Drug Application
process and if it is already approved and the generic molecule or the similar molecule is
now being applied, then it is known as the generic drug application which is generally

applied through the ANDA procedure; Abbreviated New Drug Application procedure.

The other category of the drug is biologically derived drug. So, initially the Drugs and
Cosmetic Act defined the new drug only, which is majorly this chemically derived, but
as the recombinant DNA technology was available and number of drug molecules have

been developed from the technology, then this lead to the categorization of the new drug



category which is the biologically derived drug molecule or otherwise known as the

biologicals or biopharmaceuticals.

So, it includes everything which has been derived either by the use of the recombinant
DNA technology or by any living microbial organisms like vaccines or any blood related

product, different proteins or antibodies so, it includes a lot of thing.

And again, similarly like the chemically derived drugs, the biopharmaceuticals are also
divided or can be divided into two parts, first new biopharmaceutical entities or the NBE
which is again for new indications and the other one is the biosimilars or bio generics
which is popularly also known as the follow on biologics. So, this is the equivalent of the

generic drug for the biopharmaceuticals.

So, in case of the biopharmaceutical generics, we are, we call this generics for the
biopharmaceutical drugs as bio-generics in India, we call it as biosimilars and in many
other countries, it is known as the follow on biologics as well. Why there is different
nomenclature? Because if you compare the generic drugs with the bio generic, there are

two different kind of molecule.

First of all, the biopharmaceuticals are really very large and complex molecule protein
structures where the structure of the protein, the size of the protein, their stability
everything is highly variable and dependent on many factors and it is very difficult to
produce. On the other hand, the chemically derived drugs are very easy to produce in

comparison to the biopharmaceuticals.

And so, while we say that for the abbreviated new drug application or for the generic
drug application, we do not need the clinicals trial data or the other animal study data
only bioequivalence study data is enough. For the biopharmaceuticals or the follow-on

biologics, the requirement are not that simple because these are protein molecules.

A slight difference in the shape or the size or the structure or even the way it has been
stored may lead to number of changes in the drug molecule and that may lead to severe
effect on the functioning of the efficacy of the drug molecule. Therefore, before a
biosimilar is approved, the data submission requirements are quite complex in

comparison to the generic drug molecule.



(Refer Slide Time: 18:47)

What is a biological drug product?

* Biological products are a diverse category of products and are
generally large, complex molecules.

* These products may be produced through biotechnology in a living
system, such as a microorganism, plant cell, or animal cell, and are
often more difficult to characterize than small molecule drugs.

* There are many types of biological products approved for use :
including

* therapeutic proteins (such as filgrastim),

* monoclonal antibodies (such as adalimumab), and

* vaccines (such as those for influenza and tetanus).

Now, worldwide if we look into the definition of the biological drug products, we will
see that the biological drug products are diverse category of the products, and they are
very large and complex molecules. And they may be produced through the processes
involved in the biotechnology in a living system maybe, microorganisms or a plant cell
or an animal cell and they are very difficult to characterize than the small drug

molecules.

So, there are a number of biological molecules which has been approved in India as well
as worldwide. So, like the therapeutic protein such as filgrastim, monoclonal antibodies,
different vaccines for influenza, tetanus and now, this corona virus vaccine is one of the

recent examples for this biological drug product.
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New Drugs: Biologics in India

* Biological products, or biologics, are medical products. Many biologics are made
from a variety of natural sources (human, animal or microorganism).

* Like drugs, some biologics are intended to treat diseases and medical
conditions. Other biologics are used to prevent or diagnose diseases. Examples
of biological products include

* vaccines
+ blood and blood products for transfusion and/or manufacturing into other products

+ allergenic extracts, which are used for both diagnosis and treatment (for example, allg
shots)

+ human cells and tissues used for transplantation (for example, tendons, ligamen
bone)

* gene therapies
+ cellular therapies
* tests to screen potential blood donors for infectious agents such as HIV

So, in India, the biological drug product or biologics is again coming under the category
of the new drug. In India generally, all the recombinant DNA derived product or all the

vaccines are generally regarded as new drug unless there are certain other conditions.

So, they are like generally derived from the living organism and if we see the biologics
which are used for prevention or diagnosis of the disease, may include vaccines or blood
related product or blood products required for the transfusion or manufacturing into the
other products, allergenic extract which are used for both the diagnostic and the
treatment purpose. Then human cells or the tissue which is used for transplantation, gene
therapy products, cellular therapy products, tests to screen potential blood donors for the

infectious agent such as HIV. So, all these also come under the purview of the biologics.
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* biosimilar product

* A biosimilar is a biological product that is highly similar to and has
no clinically meaningtul ditferences from an existing approved
reference product.

* highly similar

* A manufacturer developing a proposed biosimilar demonstrates
that its product is highly similar to the reference product b
extensively analyzing (i.e., characterizing) the structure an
anc_tio_? of both the reference product and the proposed

iosimilar.

* State-of-the-art technology is used to compare characteristics of
the products, such as purity, chemical identity, and bioactivity.

And as I mentioned, the generic version of the biologic is called as the biosimilar. So, a
biosimilar is a biological product which is highly similar and has no clinically
meaningful difference from the existing approved reference product. So, now, even
though there may be minor differences in the shape or size of the product, but the
difference should not result in clinically significant difference. So, if the two drugs
molecules acting, similarly on the same disease in the same way, then they may be

considered as the biosimilars.

And it is generally regarded that the biosimilar should be highly similar to the reference
product or the first innovator drug. So, a manufacturer who is developing a biosimilar
should demonstrate that the product is highly similar to the reference product. Reference
product mean the first product or the innovator drug molecule to which we are

comparing. And these how do you know a certain that it is highly similar?

So, the characterization of the structure and function of both the reference product as
well as the proposed biosimilar must be studied in depth so that it gives an idea that both
of them are highly similar. So, similarity in terms of the purity, in terms of the chemical
identity and in terms of the bio activity of the compounds in those case only it is
regarded if they are found to be highly similar, then they only then they are considered as

the biosimilar.
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O
Reference Biosimilar
product product

Brackets are used to show sites with minor variations.
Reproduced with permission from the European Medicines Agency

Minor differences between the references product and the proposed
biosimilar product in clinically inactive components are acceptable.

For example, these could include minor differences in the stabilizer or
buffer compared to what is used in the reference product

So, this is one of the examples which I have taken from the US FDA site. So, just to
show you the difference between how the reference product or the biosimilar product
may be similar or different. So, if you see these are a polypeptide chain or a protein
molecule which has number of amino acid in it, but again, they might have different
glycosylation structure means how the different glucose molecule or any other side

chains are attached to the protein, main protein chain

so, there might be certain differences on how these protein molecules are different
moieties, attached to the main protein molecule. Even though there is a structural
difference, minor structural difference, but still they perform in the same way because
majority of the structures are same. So, this has to be analyzed chemically and other by
using sophisticated high-end technology like HPLC’s, spectrophotometer or there are
many NMR, there are many other like- how to study the three-dimensional structure of

the protein.

So, there has been a lot of development in the technologies used for ascertaining the
chemical, manufacturing or other characterization of the protein molecule. So, that has to
be take taken care of and they should establish the similarity. So, here, the two products
have minor differences between the stabilizing effect by the side chain. But still they are

considered as the same or the biosimilars might be considered.
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* no clinically meaningful differences

* A manufacturer must also demonstrate that its proposed
biosimilar product has no clinically meaningful differences
from the reference product in terms of safety, purity, and
potency (safety and effectiveness).

* This is generally demonstrated through human
pharmacokinetic (exposure) and pharmacodynamic
(response) studies, an assessment of clinical
immunogenicity, and, if needed, additional clinical studies.

Hence, the term, the biosimilar molecule should be highly similar to the reference
molecule, and it should not result in significant chemical clinical meaningful differences.

So, how do that is; how the manufacturers demonstrate that?

So, a manufacturer should demonstrate that the proposed biosimilar product is same in
terms of the safety, purity and potency of the drug and it is demonstrated through the
human pharmacokinetic studies that is the exposure studies to the human as well as the
pharma; pharmacodynamic studies that is the various response studies. And they also
assess the clinical immunogenicity of the product and if required, additional clinical

studies are also performed.

So, this actually comprises a lot of studies for the simplification of the things. I am not
going to the detailed of the studies which are applicable, but at least we should
understand that the activity of the two-drug molecule, the reference as well as the
biological drug molecule must be similar. So, the means we target must be same or the

way it is acting must be same. So, those has to be ascertained.
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* Interchangeable product

* An interchangeable product is a biosimilar product that meets
additional requirements outlined by the Biologics Price
Competition and Innovation Act.

* As part of fulfilling these additional requirements, information is
needed to show that an interchangeable product is expected to
produce the same clinical result as the reference product in any
given patient.

* Also, for products administered to a patient more than once, the
risk in terms of safety and reduced efficacy of switching back and
forth between an interchangeable product and a reference

product will have been evaluated.

So, we have a reference drug product and now we have a biosimilar product. There is
another category of the product which is known as the interchangeable product. So, these
definitions are given more appropriately or more elaborately in the US FDA or in the
EMA. So, I have taken the definitions from there so that you can understand. Even
though we use these terminologies in India also, but it has not been defined in a proper

way in any of our Act or the regulation.

For the simplification of the process, I am trying to describe you those definition which
is generally used by the other drug regulatory authorities. So, the interchangeable
product is a biosimilar product that meets the additional requirement which is outlined in
one of the Act or legislation, which governs the biosimilar and other biologics. So, the

legislation is known as the Biologics Price Competition and Innovation Act.

So, in that act, they have laid down certain provisions. So, the interchangeable product-
if it meets those parameters, then it is known as the interchangeable product. So, what is
that? So, the interchangeable product needs to show the same clinical result as the

reference product.

So, in the biosimilar one, we said that there should not be meaningful differences in the
clinical results, but here, it should be the same clinical result means. Whatever results the
difference product is giving, the this interchangeable product also or should also give the

same product same result.



And this interchangeable products can be changed if you want that medicines. So, if it is
not available, the pharmacist may also give you the interchangeable product which will
available to them, but in case of the biosimilar one, you need a doctor’s prescription to
see whether this would be same or not. So, there are minor differences, but since it is a

biological molecule so, those minor differences may also carry certain weightage.

And so, here in this interchangeable product, for the products administered to a patient
more than once, the risk in terms of safety and reduced efficacy for switching back and
forth between an interchangeable product and a reference product will be evaluated.
Means you can interchangeably use the reference drug as well as this interchangeable
product. So, the activity must be similar to that extent that the changing of those two

medicines will not have any adverse effect on the health of the patient.

So, this is another highly similar or total similar kind of the drug as the innovator drug
molecule. So, these are the basic name or terminologies which are used in the case of the
biopharmaceuticals like as I mentioned. One is the biopharmaceutical itself, then we
have the biosimilars and we have the interchangeable products. So, they have been

defined depending on the nature of product.
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Biosimilars vs Generic drugs

+ Biosimilars and generic drugs are versions of brand name drugs and may offer
more affordable treatment options to patients.

+ Biosimilars and generics are each approved through different abbreviated
pathways that avoid duplicating costly clinical trials.

* But biosimilars are not genencs, and there are important differences between
biosimilars and generic drugs

* For example, the active ingredients of generic drugs are the same as those of
brand name drugs. In addition, the manufacturer of a generic drug must
demonstrate that the generic is bioequivalent to the brand name drug.

* By contrast, biosimilar manufacturers must demonstrate that the biosimilar is
highly similar to the reference product, except for minor differences in clinicall
inactive components.

* Biosimilar manufacturers must also demonstrate that there are no clinically
meaningful differences between the biosimilar and the reference product in
of safety and effectiveness.

Now, if we compare the difference between a biosimilar as well as a generic drug, then
in a general sense, we may say that the biosimilars and the generic drugs are the versions

of the brand name drugs and they generally provide more affordable treatment option to



the patient. As I said the generic medicines are generally considered cheaper because
depending on the regulatory requirement for the approval process. So, they are just an

alternate or alternate version of the treatment.

And now, the pathway to this biosimilar or the generic drugs are different and they are
known as the abbreviated pathway because it basically tries to avoid duplicating the
clinical trial process which is very costly as well as the time consuming. Because both
the molecules have to be proven and are already been proved similar and so, there is no
need of carrying out the lengthy clinical trials which may take 5 to 10 years of time

period.

So, they are approved to this abbreviated pathway. But one thing is that all the
biosimilars are not generics, there are differences between the biosimilars as well as the
generic molecule. For example, the active ingredient of a generic drug is the same as

those of the brand name drug.

So, if it is a chemical substance or a chemical drug molecule so, the active drug
molecules means the main acting component should be the same in case of the new drug
as well as in the generic drug and in addition to that, the manufacturer of the generic
drug must demonstrate that the generic is bioequivalent to the brand name drug or the

innovator drug.

However, in case of these biosimilars, the manufacturers of the biosimilar drugs must
demonstrate that the biosimilar is highly similar to the reference product, except minor
differences in clinically inactive components. So, as I showed in the earlier picture,
though it may have the main protein moiety as the same, but have minor differences in
the side chains which is known as the inactive ingredient. So, that is allowed, but it may

not be completely same.

And the biosimilar manufacturers has to demonstrate that there are no clinically
meaningful difference between a biosimilar and the reference product in terms of safety

or the effectiveness, it is acting in the same way as the main innovator drug is acting.
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* Regulatory Body:

* CDSCO is the national regulatory authority in India that
evaluates safety, efficacy and quality of drugs in the country.

* DBT through Review Committee on Genetic Manipulation
(RCGM) is responsible for overseeing the development and
preclinical evaluation of recombinant DNA derived products.

* Regulatory Provision:
* Drugs and Cosmetics Act, 1940 and corresponding Rules
* Rules 89

Now, let us come to the regulatory process. How these drug molecules are regulated in
India? So, first let us discuss about the India. So, in India, all the drug products are
regulated under the CDSCO or the Central Drugs Standard Control Organization. So, it
is the apex body which is chaired by the DCGI Drug Controller General of India. So, the
CDSCO is the national regulatory authority in India and it is the authority which
evaluates the safety, efficacy and the quality of the drug in the country.

So, any drug which has to be manufactured in the country or which has to be imported or
exported in the country from the other country should be regulated by the CDSCO. And
as we have seen in our earlier discussion so, it is not only directly governed by the DBT,
it is also governed through the other agencies like in the department of biotechnology.
The department of biotechnology is involved through the two committees that is the
review committee on the genetic manipulation or the RCGM which is basically our

committee which is as we know it is an approval in nature.

So, this RCGM is responsible for overseeing the development and the preclinical
evaluation of the recombinant DNA product; means all the permission for the animal

studies and the protocol approval everything has to be done by the RCGM.

And in the later stages, GEAC, this Genetic Engineering Appraisal Committee is also
involved which we will see. So, basically these two are the main bodies, then other

agencies are also involved. And, the Drugs and Cosmetic Act of 1940, the corresponding



rules and Rule 89 of the environment protection authority is also applicable to the

approval process for the drug molecule.
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| Functions of CDSCO |
—{ Approval of new drugs and clinical trials ]
—{ Import Registration and Licensing ]
License approving of Blood Banks, LVPs, Vaccines, r-DNA
products & some Medical Devices (CLAA Scheme|
—{ Amendment to D &C Act and Rules ]
——{ Banning of drugs and cosmetics ]

—[ Grant of Test License, Personal License, NOCs for Export ]

—[ Testing of New Drugs ]
Oversight and market Survillance through Inspectorate
of Centre Over and above the State Authorit

So, this CDSCO is basically the apex or the neural agency which approves the new drugs
and gives approval for the clinical trials. It regulates the import registration and licensing
is also issued by the CDSCO. Then license approving for the blood banks or vaccines, or
r-DNA products and other medical devices are also given by CDSCO. Then, all the

amendments to the Drugs and Cosmetic Act are done by this agency.

If some drugs are spurious or is not meeting the expected labelling or packaging
requirement, then it also have the power, the power to ban those new drugs. It grants the
test license, personal licenses and no objection certificates for the exports. Test of the

new drug is also allowed or is given approval by the CDSCO.

Then, basically it oversees at the all the drug procedures, market surveillance with the
inspection of the centre and it also regulates the state regulatory authority. So, the
CDSCO has a number of functions which overall regulates the drug approval process in

India.
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Approval Process for Vaccines
* Grant of NOC for manufacture of drugs for the purpose of
Examination, test or analysis of vaccines (issuance of Form 29)
* Approval of Clinical Trial.
* Grant of Marketing Authorization.

* Grant of Registration Certificate, Import License and Test Licence
in Form 11.

* Approval of Form 28-D Licensing (Vaccines)
* Issuance of Export NOC and Permission under Rule 37.
* Approval of Post Approval Changes.

So, I would request you all to visit the CDSCO site as, they are developing more in the
website. So, if you see we have different categories of the products. So, we have
vaccines, we have r-DNA products, we have new drugs, normal chemical drugs. So, for
each of these drugs, we have different forms and different regulatory requirement and

that has to be approved.

So, just to show you, for example, if someone applies for the vaccine to manufacture
vaccine in India, they have to take first the NOC for the manufacturing of the drug for
the purpose of the examination test or analysis of the vaccine, then they have to get the
approval for the clinical trials, then they will get the marketing authorization certificates,
then the registration of the certificate, import license or other test license, then final
approval and then, if they want to export, they need to again get NOC for the export

procedure and if there are any changes, then for that also we need post approval changes.

So, this is the general process or general requirement for the different stages of the
production or marketing or export of the drug molecule. Similarly for the recombinant
DNA drug product also, we need to have the same procedure like need to have the grant
of NOC for the examination test or analysis of the product, approval for the clinical
trials, then the approval for the marketing authorization, then certificate for the

registration, then final approval for the production and marketing, then export.



So, this is the basic hierarchy or the structure, generally through which the process takes
place. And but again, it is a very lengthy process and there are various submission
requirements to this process which has to be submitted and then, those submissions has

to be reviewed by a specific agency whether it is IBSC or RDGM.

And there are certain technical advisory committees or different committees are also set
up by the CDSCO depending on the individual cases and then, they approve the drug

molecule as applied by for different stages.
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Applicable Regulations and Guidelines for Biosimilar

* A Similar Biologic product is that which is similar in terms of
quality, safety and efficacy to an approved Reference
Biological product based on comparability

* The Similar Biologics are regulated as per the Drugs and
Cosmetics Act, 1940, the Drugs and Cosmetics Rules, 1945
(as amended from time to time) and

* Rules for the manufacture, use, import, export and storage of
hazardous microorganisms/ genetically engineered
organisms or cells, 1989 (Rules, 1989) notified under the

Environment (Protection) Act, 1986.

So, apart from the Drugs and Cosmetic Act and the Rule 89, the process which I just
mentioned is for the new drug means we have to give the clinical trial data and
everything has to be given. But if you want to apply for a biosimilar drug in India, there
are other guidelines or other legislation also, in addition to the Drugs and Cosmetic Act
and Drugs and Cosmetic Rule of 1945 which is amended from time to time and also, the

Rule 89 is also applicable for the similar biologics.



(Refer Slide Time: 38:05)

Applicable guidelines

* Recombinant DNA Safety Guidelines, 1990.

* Guidelines for generatins preclinical and clinical data for rDNA
vaccines, diagnostics and other Biologicals, 1999.

* CDSCO guidance for industry, 2008:
+ Submission of Clinical Trial Application for Evaluating Safety and Efficacy
* Requirement for permission of New Drug Approval

* Post approval changes in Biological products: Quality, Safety and Efficacy
Documents

+ Preparation of Quality Information for Drug Submission for New Drug
Approval: Biotechnological/Biological Products

* Guidelines and Handbook for Institutional Biosafety Committees
(IBSCs), 2011.

* Guidelines on Similar Biologics: Regulatory Requirements for
Marketing authorization in India 2012.

Beside those, we have the recombinant DNA safety guidelines of 1990, then we have the
guidelines for generating the preclinical or clinical trial data for the rDNA vaccines or
diagnostics in the biologicals of 1999 and then the CDSCO has also issued certain
guidelines in the year 2008 for the submission requirements means what kind of dossier
or documents has to be submitted for the biosimilar approval or in general, for a new

drug.

So, there are specific documentation for submission of clinical trial application for
evaluating the safety and the efficacy, requirement for the permission of the new drug
approval, then what are the submission requirements for the post approval changes in the

biological product means where you have to put the quality, safety and efficacy data.

Then, guideline regarding the preparation of the quality information for the drug
submission for the new drug as well as the biotechnological as well as the biological
drug product. So, specific guidelines have also been issued for the manufacturers so that
that helps them in preparing the dozier in a proper manner so that the time taken for the

review of this application can be minimized or it can be streamlined.

And also, we have certain guidelines developed by the department of biotechnology like
guidelines and handbooks for the Institutional Biosafety Committees or IBSCs in 2011.

Because you know wherever a drug molecule or recombinant drug molecule is produced,



they have to first constitute an Institutional Biosafety Committee. Now, that would be a

nodal point where it will communicate with the other agencies like RCGM or GEAC.

And then, the DBT has also given thw guidelines on the similar biologics which is
known as the regulatory requirements for the marketing authorization in India. So, first
was issued in 2012, then this guideline is revised and in 2016, additional guideline for

the biosimilars has been issued by the department of biotechnology.
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Competent Authorities for r-DNA Pharmaceutical product
approval

* |BSC

* RCGM

* GEAC

* DCGI-CDSCO

So, these are the guidelines which are required. So, if we see the whole approval process
for the r-DNA pharmaceutical products, the major authorities which are involved in the
approval process are the IBSC that is the Institutional Biosafety Committee, RCGM
recombinant committee on genetic modification, GEAC Genetic Engineering Appraisal
Committee, DCGI or the director general of Drug Controller General of India of
CDSCO. So, these are the four authorities or four bodies which play a critical role in the

approval process.
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Application details

Stage Agency involved | Application Approval

Manufacturing License for | State FOA Form 30 Form 29

test, analysis and
examination (After
€DSCO NOC)

Import license for test, €0SCO -zonal Form 12 Form 11

analysis and examination

Cell bank import / export/ | RCGM Form B1/83/
transfer / received 85/87

Carrying out Research and | RCOM Form C1

Development

Precl |
reclinical studies permission RCGM Form C3a

submission of Preclinical RECM Form C5a

study report

Clinical Trial €DSCO Form 44
CT Permission

Letter

So, this is just to show you the various application requirement. So, there are number of
forms which need to be filled up by the manufacturer and accordingly, they would get
the approval in a different format. So, this is just to show you ok for like for manufacture
license, for the test and analysis of the examination so, we need to where to apply like we

have to apply to the State FDA or the CDSCO so, those has been given.

So, the application process is wholly online in the CDSCO portal. A portal known as the
‘Sugam portal’ where the online application for the drug molecules can be submitted and
the manufacturers can create a login credential for themselves. Accordingly, there are
number of helpful guidelines available to the manufacturers and as per that thing, they

can submit the regulatory requirements.
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PROTOCOL -1

product and of products
derived from LMOs but the end product Is not a LMOs

So, now there have been so, since the recombinant DNA technology has evolved, the
number of deliberation is happened and they have tried to streamline the process how the
recombinant drug molecule can be approved easily in India without delay in the time. So,

for that, number of as I said like deliberations has been taken place.

So, one of the important report was Mashelkar committee report. There in that report,
they have given five different pathways through which generally the drug approval takes
place depending on the nature of the product. So, this one is taken from that Mashelkar

committee report and also, you can get it from the biological biosimilar guidelines.

So, accordingly they have given five protocol. So, when the application is for a product
development, manufacturing and marketing which is derived from a living modified
organism and the end product is not a living modified organism, derived from the

biotechnological process, the end product is not a LMO.

In that case, depending on the nature on the type of the microorganism used, they have
classified the application into two ways. So, if you see the other guidance, they have
classified the risk categories so, we have risk group of I and II which are lower risky

microorganism and then, higher risk category microorganism this III and above.

So, if any drug molecule is derived from a lower risk category like risk group I or II

group of microorganisms. Then first the IBSC Institute Biosafety Committee sends the



protocols to the RCGM or review committee on the genetic manipulation for the
approval of the preclinical studies. Once it gets the approval from the RCGM, then the
preclinical trials are conducted and those results are further submitted to RCGM again

for the approval of the human clinical trials, if the data are satisfactory.

And RCGM is a satisfied of the protocol, then it recommends for the human clinical trial
where the application goes to the DCGI and finally, the DCGI approves. So, DCGI is the
authority for the approval of the human clinical trials and the DCGI approves after that
data has been submitted, human clinical trial data the DCGI finally, approves the drug
for the manufacture and marketing in India. And that post-release of the drug the DCGI;
DCQGI itself is the monitoring authority. So, this is for the risk group I or II which is the

lower risk category.

But if a drug molecule is produced from the higher risk category of the organisms, then
another step is involved during the human clinical trial phase. So, what happens? Then
there comes the rule of the GEAC, Genetic Engineering Appraisal Committee. So, once
the RCGM approves or sends the application for the recommendation of the DCGI, the
GEAC examines the information and the containment facilities and the data on the

clinical trials also tries to make out the different risk associated to the environment.

Because you know the GEAC is basically the body which is constituted under the
mandate of rule 89. So, they basically look the data from the perspective of the
environmental link angle. And if that is approved by the GEAC, then after both the
DCQGI is satisfied with the data for proceeding of the human clinical trial and GEAC also
gives a nod, then only final approval for the marketing and the commercialization of the
drug molecule is given by the DCGI and then, DCGI again takes the charge of the post

drug monitoring.



(Refer Slide Time: 46:35)

PROTOCOL "
facture and marketing pharmaceutical products

product P
tis a LMO

where the end produc
.
RCGM
pre-clinic
toxicity to an
facil ds CT

(Approves al studies)

Pre-clinical trials conducted

d Containment

'
)

o

v 1 v

0CGI GEAC
man CT protocol Recommends Human ¢

A & )
‘v
A
HUMAN
l
.

0CG! GEAC

ocal
(Post Release Monitoring)

Similarly, in the second protocol, we have the product development manufacturing and
marketing. Where the end product is not an LMO- living modified organism. So, here
also, the same process IBSC sends the application to the RCGM for the approval of the
preclinical studies, once the preclinical trials are conducted, the RCGM evaluates the
toxicity and the allergenicity data and the containment facilities and recommends for the

clinical trial and the clinical trial is approved for the DCGI and the GEAC.

And so, if it is satisfied, the human clinical trial is conducted and further evaluated by

both GEAC and DCGI and the final product is approved for the marketing.
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PROTOCOL -
Import and marketing of Pharma Products in Finished Formulations where the End
Product is a LMO

APPLICATION
origin and o
roval for
ends.

Third protocol is the import and marketing of the pharmaceutical products in finished
formulations where the end product is an LMO. So, when it is for import and the drug
molecule is imported, then here first the application is checked by the GEAC. So, the
GEAC, what it does?

It examines the data generated by the country of origin and other countries where the
product has been already tested and approved and then, it gives the approval for the
import of those medicines, pharmaceutical product and allows for the clinical trial which

which will be recommended by the DCGI.

So, after getting the nod of GEAC, the DCGI approved for the human clinical trials and
looks into the proposal for the human clinical trial protocol and then, the human clinical
trial is conducted and those data are further scrutinized by the DCGI and the final when
it is conducted in India. Though GEAC also check the risk associated to the environment
and then, the risk versus benefit has to be compared under the rule of 1989 and then

finally, they drug is approved.
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PROTOCOL - IV
Import and marketing of Pharma Products in Bulk for making Finished Formulation
where the End Product is a LMO

v
GEAC
|r amine dlumvldlh( untry of o it and other countries where the product
s been tested and accords iple’ approval for limited for conduct of clinical trials.
(GEAC 0 informs 01 snd et the applicant 10 setup 185C)

o me

v
l(GM
(Approve activity, recommends
toward views to (,ur conta

1t
ities)
v
GEAC
(Recommends Human CT)
.

HUMAN
CT conducted
e v Druj o5
s d

Similarly, does it have another protocol for the import and marketing of the pharma
products in bulk for making the finished formulations where the end product is an LMO.
So, in the same way, it is also the same, how it is approved like both the drugs after
getting the nod of GEAC, it is again given back to the IBSC because again, it has to be a

converted into a finished pharmaceutical product IBSC send.

So, the first procedure again comes into picture IBSC again goes to RCGM for the
recommendation of the preclinical and clinical trials and then, the clinical trials are

approved by DCGI and GEAC and finally, the nod are given by the both the agency.
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Approved Recombinant drugs in India

ics being in India 1 ki Acute myocardial inf
SNo.  Molecules Therapeutic applications 1) Tissue Plasminogen  Acute myocardial infarction
1 Human insulin Diabetes Activator
2 Erythropoietin Treatment of anaemia 13 Blood factor VIl Haemophilia type A
3 Hepatitis B vaccine Immunization against 14 Follicle stimulating  Reproductive disorders
(recombinant surface Hepatitis B hormone
antigen based) 3 q 0
15 Teriparatide (Forteo) ~ Osteoporosis
4 Human growth hormone  Deficiency of growth
hormone in children 16 Drerecogin (Xigris) ~ Severe sepsis
5 Interleukin 2 Renal cell carcinoma alpha
6 Granulocyte Colony Chemotherapy induced 17 Platelet Derived Bone marrow induction and
Stimulating Factor neutropenia Growth Factor (PDGF) osteoblasts proliferation
7 Granulocyte Macrophage  Chemotherapy induced p " )
Colony Stimulating Factor  neutropenia 18 Epidermal Growth  Mitogenesis a_nd organ
8 Interferon 2AIpha Chronic myeloid leukemia factor (EGF) morphogenesis
9 Interferon 2Beta Chronic myeloid leukemia, 19 Eptacoglalg?ha :FF Vi) Haemarrh;g: 5 conﬁmtal
Hepatitis B and Hepatitis C r-coagulation factor  or acquired hemophilia
10 Interferons Gamma Chronic granulomatous 20 Bevacizumab Treatment of various
disease and Severe malignant cancers, including colorectal,
[ | osteopetrosis lung and kidney cance

So, these are just a list of few examples. There are nearly 40 or more drugs has been
approved by the Indian drug CDSCO, Central Drugs Standard Control Organization. So,
these are just a tentative list of recombinant DNA factor; DNA molecules which are
approved for various elements. So, India is a progressing fast in this direction and India
is also known as in hub for the biosimilars, but we have certain differences with respect

to the other countries in terms of stringency required for the data.

So, where India is trying to cope up with the other developed nations, and trying to adopt
different guidelines as given by the international organization or as followed by the US
FDA or European Medical Agencies. So, we are trying our best to have good quality of
the biopharmaceutical products where the manufacturing standards, the purity and the
safety of the drugs are at the best quality so that it can give a proper treatment to the

patients.

So, this is all about in brief the biopharmaceutical approval process in India and hope
you have got a little bit of idea about the whole process in India. So, I will also try to
give you a little bit snaps out of the US FDA in the next lecture. So, thank you for being

in this lecture. So, see you in the next one.

Thank you.



